Liposomal delivery of heat shock protein 72 into renal tubular cells blocks nuclear factor-kappaB activation, tumor necrosis factor-alpha production, and subsequent ischemia-induced apoptosis.
Heat shock protein 72 (HSP72) is a stress-inducible protein capable of protecting a variety of cells from toxins, thermal stress, and ischemic injury. The cytoprotective role and mechanism of action of HSP72 in renal cell ischemic injury remain unclear. To study this, HSP72 was introduced (liposomal transfer) or induced (thermal stress, 43 degrees Cx1 hour) in renal tubular cells (LLC-PK1) with Western blot confirmation. Cells were subjected to simulated ischemia 24 hours after liposomal HSP72 transfer or thermal stress, and the effect of HSP72 on nuclear factor-kappaB (NF-kappaB) activation (electrophoretic mobility shift assay and immunohistochemistry), IkappaBalpha production (Western blot), postischemic tumor necrosis factor-alpha (TNF-alpha) production (RT-PCR), and apoptosis (TUNEL assay) were determined. In separate experiments, the role of TNF-alpha in apoptosis was determined (anti-TNF-alpha neutralizing antibody). Results demonstrated that both liposomal transfer of HSP72 and thermal induction of HSP72 prevented NF-kappaB activation and translocation, TNF-alpha gene transcription, and subsequent ischemia-induced renal tubular cell apoptosis. Furthermore, TNF-alpha neutralization also inhibited ischemia-induced renal tubular cell apoptosis. These results indicate that liposomal delivery of HSP72 inhibits ischemia-induced renal tubular cell apoptosis by preventing NF-kappaB activation and subsequent TNF-alpha production. Further elucidation of the mechanisms of HSP-induced cytoprotection may result in therapeutic strategies that limit or prevent ischemia-induced renal damage.